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CASE REPORT

Posterior instrumentation of the vertebral column is 
a surgical procedure frequently performed in both 
orthopedics and neurosurgery. The presence of an 
instrument increases the infection risk, compared 
to procedures without an instrument, by up to 
5.6 times.[1]

Complications such as infection, implant failure, 
nonunion, or malunion often lead to implant removal 
and associated debridement, which may result in 
extensive posterior trunk defects.[2]

Dead space in the surgical site is a challenge for 
surgeons, as hematomas/seromas can accumulate 
in these three-dimensional wounds which can be 
conductive for bacterial growth.[3,4] Therefore, dead 
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space management is crucial for the successful 
eradication of infection in surgical site.[4,5]

Regional muscle flaps and free flaps can be used 
to reconstruct posterior trunk defects. However, large 
defects require multiple muscle flaps which may 
increase donor site morbidity.[7] Also, free flaps can 
be challenging due to inadequate recipient vessels. 
Free-style propeller flaps extinguish these problems. 
Its free style enables a flexible design and multiple 
flap elevation, and its propeller nature provides 
sufficient bulk to obliterate dead space with minimal 
donor site morbidity.[6,7]

In this article, we report a case who was treated 
with a free-style deepithelialized propeller flap 
for a surgical site posterior trunk infection with a 
resultant dead space following implant removal and 
the complete debridement of the surrounding tissue.

CASE REPORT

A 68-year-old man diagnosed with a T10 burst 
fracture from a fall from a height underwent 
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posterior instrumentation (spinous process fixation) 
by a neurosurgeon, and he achieved a swift recovery 
without complications and was discharged after 
one week. Six months after the operation, surgical 
site infection (SSI) occurred. Local debridement of 
the wound was done by the neurosurgeon, and 
oral antibiotics were initiated. However, despite this 
treatment, no regression was observed. The patient 
was hospitalized and administered intravenous 
antibiotic therapy. Implant failure was observed via 
X-ray at nine months. Therefore, implant removal and 
debridement under general anesthesia was decided 

due to the uncontrolled infection status. A written 
informed consent was obtained from the patient. The 
patient and/or his family were informed that data 
from the case would be submitted for publication and 
gave their consent.

Two adequate perforators, one at the caudal 
edge of the previous incision and another at the 
middle proximal part of the incision, were traced 
with a hand-held Doppler device prior to surgery 
(Figure 1). Any innominate vessel piercing throughout 
the fascia that has Doppler sound can be chosen as 
a recipient vessel. Implant removal and complete 
debridement of the infected tissues was conducted 
by the neurosurgeon (Figures 2 and 3). In order 
to fill the 3¥4¥5-cm dead space resulting from the 
implant removal, the perforator on the caudal edge 
was dissected, isolated, and the flow was checked 
with the hand-held Doppler device. A free-style, 
elliptical, 8¥12-cm propeller flap was designed and 
elevated suprafascially (Figures 4 and 5). Then, 
deepithelialization was initiated to bury the flap; 
however, during the deepithelialization process, the 
perforator vessels were ruptured. Re-anastomosis was 
unfeasible due to the complexity and scarcity of the 
super microsurgery and microsurgical equipment. 
A second propeller flap was planned from the 
other side of the incision. The hand-held Doppler 
device was, then, used to locate the two adequate 
perforator vessels on the other edge of the defect. 
Identical steps were followed during the dissection, 
except for deepithelialization was completed prior 
to elevating the flap. The deepithelialized flap was 
rotated 120 degrees anti-clockwise and buried into 

FIGURE 1. Preoperative planning and flap design.

FIGURE 2. Preoperative X-rays showing posterior instrumentation.
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FIGURE 3. Postoperative X-rays showing after implant removal.

FIGURE 4. An intraoperative wound view after debridement 
and flap elevation.

FIGURE 5. A flap view from the rear perforator vessels.
FIGURE 6. Deepithelialized flap buried into the 
wound.
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the defect (Figure 6). Following the placement of 
suction drains, the recipient and donor sites were 
closed primarily. The buried flap was monitored 
using the hand-held Doppler device. The patient 
was mobilized on Day 1, the drains were removed 
on Day 2, and the patient was discharged on Day 7 
postoperatively. There were no complications, and 
the patient showed a well-healed and contoured 
posterior trunk at six months (Figure 7).

DISCUSSION

Posterior instrumentation is a safe and reliable 
procedure for many indications such as acute trauma, 
spinal column fracture-dislocations, scoliosis, 
degenerative spinal disorders, and discopathies.[8,9] 
Complication rates following spine instrumentation 
surgery range between 1 to 7.1%.[9,10]

Postoperative wound infections remain a 
relatively common source of morbidity and are 
associated with the increased cost to the patient.[11] 
Furthermore, spine SSIs may increase the healthcare 
expenditures up to four times.[12] Complications 
leading to debridement may result in implant 
removal and three-dimensional wounds, thereby, 
increasing the morbidity rates and reducing the 
patient’s quality of life.[13]

Managing wounds with dead space, particularly 
following an infectious condition, still remains 
problematic. The amount of viable soft tissue 

after debridement may not be sufficient to fill 
the dead space and inadequate closure leads to 
further complications. Therefore, it is crucial to 
provide adequate coverage to the wound with 
well-vascularized tissues to obliterate any potential 
dead space.[14]

Free-style deepithelialized propeller flaps may be 
a solution for SSIs with soft tissue defects, stemming 
from extensive debridement and implant removal, 
with inadequate soft tissue, particularly following 
revision surgeries.[15]

The perforator flap concept was first introduced 
by Taylor and Palmer[16] while the propeller flap was 
introduced by Hyakusoku et al.[17] The idea of this 
type of flap was to utilize the existing perforator 
vessels surrounding the defect. Wei and Mardini[18] 
introduced the free-style approach that allowed 
for the design of a flap based on a preoperative 
perforator found using the Doppler device.

Deepithelialization of the flap to reduce the 
dead space was first described by Hill and Riaz[19] 
The free-style deepithelialized propeller flap was 
introduced in 2017 by Datli et al.[20] for the treatment 
of three-dimensional wounds with or without skin 
defects, when the conventional flaps were difficult 
to reach or could not provide an adequate volume.

Using the perforator vessels allow this procedure 
to be used in most parts of the body, particularly the 
lower extremities, which are considered the largest 
donor site in the body for perforator flap harvest.[21] 
The propeller design provides the ability to cover 
360 degrees of the surrounding tissue, and the 
free-style can be used to maneuver the flap into a 
viable space. 

Furthermore, if the defect is too large, more than 
one free-style propeller flap can be used. However, 
Maruccia et al.[2] showed that more than one free-style 
propeller flap could be elevated for closing large 
defects in the posterior trunk. Park et al.[22] utilized 
more than one free-style perforator propeller flap to 
close a massive posterior trunk defect and named 
it the jigsaw puzzle technique. This approach was 
utilized to treat the intraoperative complication in 
our case.

In conclusion, free-style deepithelialized propeller 
flap remains a new concept in orthoplastics. These 
flaps can be a solution for SSIs with soft tissue defects, 
stemming from extensive debridement and implant 
removal, with inadequate soft tissue, particularly 
following revision surgeries. The perforator based 
free-style flap can be used on any part of the body, 

FIGURE 7. A postoperative (Month 6) skin view showing a 
well-healed and contoured posterior trunk.
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where the proper vessels are found to elevate more 
than one flap. Performing microsurgical procedures, 
particularly at a local hospital setting, is a challenge 
for surgeons. However, this procedure is not 
technically demanding and gives the opportunity 
to address intraoperative complications in a single 
session.
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